F or occupational health nurses, discussions with clients often focus on exercise and weight loss issues. Clients frequently bring up their height/weight ratio, but are not familiar with more accurate body composition assessment tools such as the skinfold measurement.
Both Ginger and Mark received an initial screening (see Table 1 ). Ginger's health history revealed a diet highly dependent on fast foods with a sporadic walking routine of 20 to 30 minutes. Mark's health history disclosed a diet averaging 45% fat and an exercise routine of 12 holes of golf once a week.
Based on the assessment findings, both Ginger and Mark have similar questions despite different reasons for fat reduction. They asked: Is that a "good" percentage of body fat? What does that value mean? Where do I fit in comparison to my gender and age group? Can I spot reduce? What should my ideal weight be? What can I do to reduce my body fat?
These are common questions that arise when body composition is assessed. This article explores these questions and the use of body fat assessment as a screening method for the health promotion professional.
RELEVANCE OF BODY COMPOSITION ANALYSIS
In occupational health, height/weight charts are used frequently in initial screening assessments to determine body composition. A major limitation of this measurement is its inability to distinguish between body fat and lean body mass (muscle, water, and bone mineral) (Mason, 1987) . Consequently, a more accurate method of body fat measurement is frequently overlooked-body fat analysis using the skinfold thickness method.
The use of skinfold thickness in the measurement of one or more body sites is an effective means of distinguishing the percent of body fat from lean body mass (Hoeger, 1992) . When used in the context of a comprehensive analysis, it provides an opportunity for clients to receive initial feedback on current lifestyle behaviors. Later, it provides a way to evaluate desired outcomes and support the adoption and maintenance of relevant lifestyle changes. 
Baseline Assessment
A high percent of body fat puts the client at increased risk for coronary heart disease, cancer, Type II diabetes, and high blood pressure (Burton, 1985) . In addition to the adverse effects on health and longevity, excess body fat contributes to the disabling arthritis, gout, lower back problems (Stamford, 1987) , and emotional outcomes (Wiseman, 1992) , including lowered self esteem. Preventive nursing interventions enhance health outcomes in working adults, and body fat analysis is one physiologic measure for assessing health status.
Body composition can be assessed by direct and indirect methods. Cadaver analysis is a direct method where body fat is measured by direct examination of the body's fat stores (McArdle, 1991) . Indirect methods for estimating body composition are underwater weighing, total body potassium analysis, urinary creatinine excretion, and anthropometric measurements which include height/weight indices, body circumference, bone diameter, and skinfo1d thickness (Lukaski, 1987) . Of these techniques, anthropometric measurement is the single method that facilitates the estimation of body composition in the field setting. Underwater weighing, total body potassium analysis, and urinary creatinine excretion require expensive equipment, lack portability, and are usually performed in a laboratory setting.
When compared to other accepted methods for assessing body fat composition, the skinfold thickness method yields valid and reliable findings (Blanchard, 1990) . If done consistently and correctly, this easy to learn screening method yields volumes of information for health enhancement planning.
The skinfold caliper is the instrument used to measure subcutaneous fat. This portable, inexpensive, noninvasive, easy to use screening tool meets the necessary utility test of being affordable, acceptable, accessible, and accurate. Several types of spring loaded calipers are available, with a range of costs (Clark, 1989; Lange, 1985) . Consistency is the key. Serial measurement will be more accurate if one brand of caliper is used consistently.
The skinfold caliper measures the thickness of subcutaneous fat at representative sites throughout the body. 29t Because body fat is distributed subcutaneously, the thicker the subcutaneous skinfold, the greater the amount of fat a person possesses. Using statistically computed charts of estimated body density (Siri, 1956) , the sum of various skinfold measurements is converted to percent body fat (See Tables 2 and 3 ). The information can then be used for health promotion and disease prevention counseling.
WHAT IS BODY FAT?
The four major structural components of the human body include water, muscle (protein), bone mineral, and fat (Keys, 1953) . Body fat is categorized as either essential or storage fat (McArdle, 1991) . Essential fat is required for normal physiologic functions and to maintain health. This essential fat is stored in organs and bone marrow and throughout the central nervous system. Women require more essential fat for gender specific adipose tissue, deposited around the breast, uterus, pelvis, and thighs. It is important to note that minimal standards of essential fat include 3% total fat for men and 8% to 12% for women (Stamford, 1987) . Any encroachment into this reserve may impair normal body function and jeopardize health.
Storage fat accumulates as adipose tissue of which subcutaneous fat makes up about half of the total body fat (which the skinfold method measures). This nutritional reserve serves as a concentrated source of energy, padding for the protection of vital organs, and insulation to retain heat. Excess body fat can put people at risk for various health problems (Winett, 1993) . In addition, the distribution of body fat, particularly in the abdominal region, puts the individual at increased risk for cardiovascular disease (Emery, 1993) .
SKINFOLD MEASUREMENT: METHOD OF ASSESSMENT
Estimated body fat by skinfold measurement is easy to learn and is an effective nurse screening tool. Tools needed for this procedure include skinfold calipers and body composition profile charts. Standardized procedures must be followed with regard to the anatomical sites of the skinfold measurement and the distance the calipers are placed from the fingers. The sum of three assessment method is a quick, accurate means of determining body composition. Three gender specific sites on the body are located and measured for skinfold thickness (See Table 4 for a step by step assessment of body composition using the skinfold method). These measurements, taken in millimeters, are added together. Then, the total sum of the three sites is compared to the body composition profile charts in Tables 2 and 3. Gender directs the specific sites to measure (See Tables 5-6 ). For women, the site specific locations are the triceps, suprailium, and thigh (Jackson, 1980) ; men are measured on the chest, abdomen, and thigh (Jackson, 1978) . Once the site is identified, the skinfold is grasped firmly between the thumb and the index finger. One means to assure that fat, not muscle, is being measured is to have the client contract the muscle beneath the site. Assessing Body Fat Using the Skinfold Method 1. Instruct the client to wear either shorts, pants, or skirt and a loose fitting shirt to facilitate the ease of measurement.
2. Standing at the client 's right side, locate the sites to be measured.
Anatomical sites for women: -Trlceps skinfold: vertical fold on the back of the arm, halfway between the shoulder and the elbow, with the arm held vertically (see Figure 1 ). -Suprailium skinfold: diagonal fold taken 1 cm above the anterior superior iliac crest (see Figure 2 ). -Thigh skinfold: vertical fold halfway between the hip and knee, measured on the front of the thigh (see Figure 3 ).
Anatomical sites for men:
-Ohest skinfold: diagonal fold halfway between the front crease of the axilla and the nipple, measured on the lateral aspect of the chest along an imaginary line between the shoulder and opposite hip (see Figure 4 ). -Abdorninal skinfold : vert ical fold, taken 2 cm to the right of the umbilicus (see Figure 5 ). -Thigh skinfold: vertical fold halfway between the hip and knee, measured on the front of the thigh (see Figure 6 ).
3. Using the thumb and forefinger, lift the skinfold away from the underlying tissue . Place the calipers 1 cm below the examiner's finger grasp. Allow the caliper needle to stabil ize, then read the measurement.
4. Three measurements are taken at each site before moving to the next site. Release the skinfold grasp between each reading. Average the two closest readings from each site and compare to Table 2 for women and Table 3 for men to obtain the percentage of body fat.
This allows the tester to retain a grasp on the adipose tissue, assuring true measurement of subcutaneou s fat. The mechanics of this action can be related to the same process a nurse performs on a client when lifting the tissue during the administration of a subcutaneous injection. Another method recommended by Lukaski (1987) is to grasp the subcutaneous tissue with the thumb and forefinger and gently shake it to exclude underlying muscle . Once the adipose tissue is grasped, the nurse asks the client to relax the muscle . The calipers are then applied 1 em below the tester 's fingers, where the two surfaces are parallel , avoiding the rounded top or the fanning base. Once pressure is applied by the calipers, the nurse's fingers should continue to grasp the skinfold site until the movement of the caliper needle stabilizes (approximately 2 to 3 seconds). Then the nurse can take a reading from the calipers, which is given in millimeters.
Skinfolds are conventionally taken on the right side of the body, to maintain consistency from one measurement to the next. Three measurements are necessary at each site to increase reliability and accuracy (Malasanos, 1990; Pender, 1987) , especially if there is more than 1 mm variance between measures (Jackson, 1985) . The nurse completes all three measurements at one site before moving to the next site. The average of the two closest readings from each site will give the nurse site specific skinfold measurement in millimeters. Once the sum of 610 skinfolds is calculated, the nurse refers to a table specific for age and gender (See Tables 2 and 3). For example, Ginger, the 24 year old female client, was measured at the triceps, suprailium, and thigh. The two closest measurements for each site were averaged. The sum of the three site averages calculated to 73 rom. Table 2 gives the "percent fat estimate for women." The first column gives the sum of skinfolds in rom. A tester proceeds down the column "Sum of skinfolds," to the appropriate range, then follows across to the corresponding column "Age to last year," that gives the percentage of body fat. For Ginger it is 27.8%.
The average of each specific site also can be compared with norms for age and gender (See Table 5 ). Ginger's triceps measured 20.5 rom. A corresponding rating lists the area as "fatter than average." Her suprailium measured 17.75 rom, listing in the "average" category.Her thighs at 34.75 rom placed her in the "fat" grouping. These findings support Ginger's observation that she has a high percentage of body fat in her thighs as well as in her arms, yet her suprailium area is within the "average" category.
USING THE RESULTS
The usefulness of skinfold scores is multifocal. A baseline body fat measurement allows the occupational health nurse to initiate a plan of care, whether it be continued support of an acceptable body fat percentage or further indepth counseling on potential health risks related to both high and low scores. This plan of care also can include a follow up program with education about proper nutrition and exercise behaviors. The specific skinfold sites can be used to evaluate changes in body composition related to individual client goals.
Another way to use skinfold measurements is in conjunction with a mathematical conversion equation designed to estimate the amount of weight loss necessary to achieve the desired percent body fat (Hoeger, 1992) . Using the conversion equation in Table 7 , actual fat weight, actual lean body weight, and desired body weight are computed.
The difference between the desired body weight and actual body weight gives the amount of weight loss necessary to achieve the desired percentage of body fat. These measurements allow the occupational health nurse to collaborate with the client on an achievable and realistic total body weight. For example, Mark's weight of 210 lbs. pounds and 29% body fat place him in the "over fat" category. To achieve a desired body fat of 15%, Mark needs to lose 34.6 lbs.
IDEAL PERCENT BODY FAT
The question of ideal percentage of body fat is somewhat complex, and one must address several variables including age, gender, and ontology. With aging, human bodies slowly lose youthful muscle and take on more fat stores (i.e., subcutaneous fat) (Stamford, 1987; Talbot, 1994) . This change can be attributed to sedentary lifestyle (Pender, 1987) , decrease in anabolic hormones such as testosterone and estrogen (Talbot, 1994) , and decrease in basal metabolic rate (Robinson, 1994) . 10  33  22  34  32  22  29  23  40   5  37  26  39  36  24  33  28  46   0  43  38  52  50  34  42  36  52 Reprinted from Golding, L.A., Meyers, C.R., & Sinning, WE. (1989) . Ys way to physical fitness, 3rd ed. with permission from the YMCA of the USA, 101 N. Wacker Dr., Chicago, IL 60606. Gender variables include sex specific essential fat for child rearing in women and hormonal differences in men (e.g. testosterone) that give them more muscle mass and less overall fat stores (Stamford, 1987) . Ontology, defined as the essence of one's being, relates to individual preferences and desires. With these three variables in mind, the ideal percent body fat is different based on age, gender, and individual preference. However, to reduce an individual's health risks such as heart diseases, diabetes, and hypertension, the percent body fat percent range for men should be 10% to 22% and 20% to 32% for women (Lohman, 1982) .
DISCUSSING LIFESTYLE CHANGES
Mark and Ginger have similar concerns about their percent body fat, with a common goal of weight reduction. For an individual to start a weight reduction plan, it DECEMBER 1995, VOL. 43, NO. 12 is important to approach lifestyle change from a variety of directions that include enjoyable aerobic exercise, dietary intervention to promote weight loss, and motivational strategies for goal attainment (Sherman, 1994) . It is necessary to explore attainable individual goals with the client. For example, Mark's goal to achieve 15% body composition means he must lose 35 lbs of body fat.
A challenging but realistic goal for Mark would be to set short term and long term goals. His initial short term goal would be to attain 25% body fat, which would require an approximate 8 lb weight loss over 4 to 6 weeks. An initial exercise program should be based on an aerobic functional capacity (treadmill) test that will direct the intensity, frequency, and duration of exercise. Mark is at a beginning level and would need to incorporate an aerobic activity in addition to his golf.
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.' '\ I: >lOt'~zi.l.~i~~~~;,l\.<",l !hl,,,.~-tu.,.J; ':\.1,»~~,~'" '':i "., :\. 25  25  21  37  34  25  17  20  23  20  26  23  41  35  26  18  21  25  15  28  25  42  39  29  20  24  27   Over fat   10  30  27  46  43  32  20  28  30  5  32  29  50  48  34  24  33  32  0  37  42  68  55  46  34  46  48 Reprinted from Golding, L.A., Meyers, C.R., & Sinning, WE. (1989) . Ys way to physical fitness, 3rd ed. with permission from the YMCA of the USA, 101 N. Wacker Dr., Chicago, IL 60606. women about "cellulite" or fatty deposits on the upper thigh. A common question is, "Will doing leg lifts help bum the fat in this area?" Scientific evidence does not support the reduction of subcutaneous fat from a selected spot on the body (Katch, 1988) . A person can reduce the intramuscular fat by selectively exercising one muscle area, but it will not affect the fat deposited under the skin over a specific muscle. Subcutaneous fat belongs to the whole body. Subcutaneous fat is reduced through total body fat reduction using a combination of aerobic exercise and low fat diet. Both Ginger and Mark want quick weight loss. A popular method is quick weight loss dieting that severely restricts caloric intake, with little emphasis on exercise. Rapid weight loss does occur, but generally it is primarily water and muscle loss. This is appealing to many clients who perceive exercise as "work." These approaches rarely result in long term weight loss and fat reduction. The best approach is integrating exercise with nutritional awareness, focusing on a low fat diet for the long term goal of achieving a healthy percent body fat.
The nurse in an occupational setting has a unique opportunity to guide effective planning for health promotion and disease prevention programs. Percent body fat has shown to be an objective physiologic measure of health status (Albrecht, 1993) . By performing serial monitoring of percent body fat, the occupational health nurse can enhance healthy outcomes in working adults. By providing a comprehensive health promotion and disease prevention program, the occupational health nurse can educate clients about healthy lifestyles, motivate clients toward goal achievement, provide follow up assessments, and offer referrals as needed.
The nurse also can be a role model. A role model does not necessarily have to have the ideal percentage of body fat, but more importantly motivates and educates clients to set challenging but achievable goals for themselves and others.
